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REVIEW  OF  DREDGING  ACTIVITIES 

IN  ONTARIO  WATERS  OF  THE  GREAT  LAKES 

AND  THEIR  EFFECT  ON  WATER  QUALITY 


I  INTRODUCTION 

Dredging  encompasses  all  activities  involving  the  excavation 
of  materials  under  water.    The  bulk  of  dredging  carried  out  on  the 
Great  Lakes  is  associated  with  the  construction  or  maintenance  of 
marine  facilities  within  harbours  or  navigation  channels.     Maintenance 
dredging  is  necessitated  by  the  continuing  deposition  of  sediments 
from  streams  and  the  movement  of  sediments  through  storm  generated 
currents  and  littoral  drift.    In  many  areas,  considerable  quantities 
of  sediments  originating  from  Industrial  and  municipal  sources  are 
deposited  in  the  vicinity  of  waste  outfalls,. 

Other  dredging  activities  involve  the  mining  of  sand  and 
gravel  for  commercial  use  and,  to  a  minor  extent,  improvements  or 
modification  of  private  shore  facilities. 

II  ADMINISTRATIVE  RESPONSIBILITIES 

The  excavation,  transport  and  deposition  of  all  materials 

undertaken  by  man's  initiation  in  Ontario  waters  of  the  Great  Lakes 

is  primarily  controlled  by  the  following  government  departments  and 

agencies: 

Canadian  Department  of  Transport 
Ontario  Department  of  Lands  and  Forests 
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Ontario  Department  of  Mines 
Ontario  Water  Resources  Commission 

Safeguards  to  protect  navigation  are  incorporated  in  the 
Navigable  Waters  Protection  Act  which  is  administered  by  the  Canadian 
Department  of  Transport.    This  Act  makes  it  an  offence  to  deposit  any 
material,  liable  to  sink  to  the  bottom,  in  wa43rs  with  a  depth  of  less 
than  120  feet. 

The  Ontario  Department  of  Lands  and  Forests,  as  administrator 
of  Crown  Properties,  has  authority  over  illegal  deposition  of  dredged 
material  which  may  cause  damage  to  these  properties. 

The  Ontario  Department  of  Mines  regulates  the  commercial 
dredging  of  sand  and  gravel  through  the  issuance  of  licences. 

The  Ontario  Water  Resources  Commission,  under  its  Act,  has 
authority  to  ensure  that  no  material  is  deposited  in  Ontario  waters 
which  may  be  injurious  to  the  quality  of  these  waters. 

The  Canadian  Department  of  Public  Works  is  also  involved 
with  the  provisions  of  the  Navigable  Waters  Protection  Act  although 
it  does  not  administer  the  Act.    This  federal  department  serves  in  a 
supervisory  capacity  regarding  actual  scheduling  and  conduct  of 
dredging  operations  related  to  the  maintenance  of  navigable  waters. 

Ill    EQUIPMENT 

Four  basic  types  of  dredges  are  in  common  use  on  the  Great 
Lakes.    These  are  the  pipeline  and  hopper  dredges  which  operate 
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hydraulically  and  the  clamshell  and  dipper  types  which  are  mechanical. 

The  most  popular  dredge  used  in  Canada  is  the  clamshell  which 
requires  auxiliary  equipment,  consisting  of  scows  and  tugs,  to  transport 
the  dredged  spoils  to  the  disposal  site.    Normally,  the  scows  are 
equipped  with  discharge  doors  on  the  underside  which  release  the  load 
when  the  vessel  is  over  the  disposal  site.    For  disposal  on  land  or 
in  diked  areas  a  clamshell  must  be  provided  to  unload  the  scow. 

The  pipeline  dredge  equipped  with  a  suction  pipe  and  hydraulic 
cutter  head  is  commonly  used  where  extensive  quantities  of  sand,  silt 
or  clay  are  to  be  removed.    The  dredged  spoils  are  pumped  as  a  slurry 
through  a  length  of  discharge  pipe  to  a  diked  disposal  area. 

Dipper  and  hopper  dredges  are  of  more  specialized  uses  and 
not  employed  extensively  in  Canadian  dredging  operations  on  the  Great 
Lakes.    The  hopper  dredge,  which  combines  both  the  digging  and  dis- 
posal operations  in  one  vessel,  is  however,  the  type  most  commonly 
used  by  the  United  States  agencies  on  the  Great  Lakes. 

IV       DREDGING  PRACTICES 

The  Ontario  Department  of  Mines  has  currently  outstanding 
authorizations  for  the  mining  of  sand  and  gravel  at  eight  locations  on 
the  Great  Lakes  (see  Figures  1  and  2).    Two  are  located  near  the  mouth 
of  the  Niagara  River,  one  in  Lake  Superior  and  the  remainder  in  Lake 
Erie.    The  total  quantity  of  this  material  removed  annually  at  these 
locations  is  estimated  at  one  million  cubic  yards. 


FIGURE    N°  I  -  LAKE    ONTARIO 

LOCATION  OF  COMMERCIAL  SAND  AND  GRAVEL  MINING 
SITES  AND  THE  CANADIAN  DEPARTMENT  OF  PUBLIC 
WORKS   DREDGE  AND  DISPOSAL  SITES 
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FIGURE  No.  2  -  LAKE  ERIE 
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The  total  quantities  of  material  dredged  during  the  ten  year 
period,   1958-68,  under  the  direction  of  the  Canadian  Department 
of  Public  Works  are  tabulated  in  Appendix  I.    Dredged  locations 
referred  to  in  Appendix  I  and  the  adjacent  designated  disposal  areas 
are  noted  in  Figures  1  and  2.    Total  quantities  of  material  dredged 
annually  in  the  Upper  Lakes  System,  Lake  Erie  and  Lake  Ontario, 
during  the  1958-68  period  are  summarized  in  Figure  3.     The  quantities 
dredged  annually  in  the  Upper  Lakes  System  and  Lake  Erie  have 
remained  constant  within  broad  limits.    The  data  for  Lake  Ontario, 
however,  indicates  a  definite  downward  trend  in  the  amount  of 
material  dredged. 

The  dredged  quantities  referred  to  include  both  capital  and 
maintenance  dredging  performed  in  navigable  channels,   public 
harbours,  and  also  cost  sharing  arrangements  in  connection  with 
private  docking  facilities  or  breakwater  construction. 

Some  of  the  immediate  effects  of  pick-up  and  deposition  of 
polluted  dredged  material  are  the  release  of  oxygen- demanding  materials 
and  nutrients  as  well  as  the  creation  of  unsightly  conditions  produced 
by  high  turbidities,  floating  solids,  oil  patches,  etc. 

Disposal  of  sewage  and  industrial  waste  contaminated  solids 
in  open  lake  areas  has  the  effect  of  transmitting  and  distributing 
polluted  material  from  shore  areas  to  clean  zones  of  the  lake.    One 
has  only  to  consider  the  effects  of  sediments  with  a  high  oxygen 
demand,  as  encountered  in  Western  Lake  Erie,  to  appreciate  that  the 
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characteristics  of  the  lake  waters  are  to  a  great  extent  determined  by 
the  nature  of  the  sediments.    The  practice  of  open  water  disposal  of 
polluted  dredged  material  is,  therefore,  of  major  long  term  concern. 

The  decomposition  of  polluted  sediments  with  the  accompanying 
release  of  nutrients  to  the  water  is  a  gradual  but  continuous  process. 
The  length  of  time  required  for  complete    degradation  of  this  material 
is  largely  dependent  on  the  thickness  of  the  sediment  layer,  the 
availability  of  dissolved  oxygen  in  the  bottom  waters  and  the  presence 
and  extent  of  the  organisms  necessary  to  the  process.    Short  term 
studies  of  dredge  disposal  sites  therefore,  do  not  readily  reveal  the 
potential  dangers  resulting  from  an  accumulation  of  polluted  sedi- 
ments. 

V     CONTROL  MEASURES  AND  THEIR  IMPLICATIONS 

It  is  apparent  that  every  effort  should  be  made  to  prevent  the 
deposition  of  highly  polluted  material  in  the  Great  Lakes  System. 
Furthermore,  since  this  material  originates  from  municipal,  industrial 
and  agricultural  sources,  the  ultimate  approach  to  this  problem  is  the 
provision  of  adequate  pollution  control  measures  at  the  individual 
sources. 

Although  this  is  the  goal  which  must  be  pursued,  it  must  also 
be  recognized  that  we  may  very  well  require  one  or  more  decades  to 
achieve  such  objectives  as  separation  of  combined  sewer  systems  and 
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provision  of  a  sufficiently  high  degree  of  waste  treatment  at  the  major 
industries.    Moreover,  existing  deposits  associated  with  industrial 
centres  and  commercial  shipping  will  retain  phenolic  and  other  per- 
sistent compounds  for  prolonged  periods.    In  view  of  this,  disposal 
methods  which  will  remove  dredged  material  from  the  Great  Lakes 
System  should  be  employed.    Generally,  the  most  economical  method 
of  achieving  this  in  harbour  areas  is  disposal  of  dredged  spoils  into 
a  diked  area  via  direct  pipeline.    Transfer  to  and  subsequent  disposal 
into  a  diked  area  can  also  be  used.    This  latter  technique  has  been 
employed  on  Grassy  Island  in  the  Detroit  River  since  1960  for  disposal 
of  spoils  taken  from  the  Rouge  River.    Disposal  in  diked  areas,  compared 
to  deep  lake  disposal,  which  does  not  remove  the  polluted  material 
from  the  system,  is  about  three  to  six  times  more  expensive. 

On-land  disposal  was  considered  in  two  instances  during  the 
past  year.    Discussions  were  held  with  a  view  to  discontinuing  open 
lake  disposal  of  dredged  material  from  the  Kam  River  and  other  areas 
in  the  vicinity  of  Thunder  Bay,  a  practice  started  in  1900.     The  review 
was  prompted  by  pollution  complaints  from  local  fishermen  and  other 
citizens.    At  that  time,  it  was  decided  not  to  proceed  with  an  alternate 
method  of  disposal  because  of  cost  considerations  and  difficulty  of 
relating  the  additional  cost  to  definite  benefits. 
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Based  on  the  quality  of  sediments  In  Kingston  Harbour,  the 
OWRC  recommended  that  the  dredged  material  be  disposed  on  land. 
High  construction  costs  of  a  ponded  area  have  resulted  in  a  delay  in 
the  proposed  dredging  project. 

In  most  cases,  the  liability  for  the  additional  cost  of  dredging 
resulting  from  pollution  becomes  a  matter  for  debate.    In  one  instance 
in  1968,  the  financial  liability  was  partially  settled.    The  Department 
of  Public  Works  reached  an  agreement  with  the  Great  Lakes  Paper 
Company  at  the  Lakehead,  whereby  the  company  would  pay  the  dredging 
costs  attributable  to  the  suspended  fibres  discharged  by  the  company. 
No  arrangements  have,  however,  been  made  for  the  disposal  of  these 
waste  products  on  land. 

In  view  of  the  information  at  hand,  it  appears  warranted  and 
immediately  desirable  to  discontinue  the  disposal  of  polluted  sediments 
in  open  waters.    The  recommendation  is  put  forth  that  the  Canadian 
Department  of  Public  Works  or  any  other  party  undertaking  dredging 
operations  should  assume  the  responsibility  to  dispose  of  dredged 
material  in  such  a  manner  as  not  to  create  further  problems  of  water 
quality  deterioration.    The  additional  cost  of  disposal  in  diked  areas 
would  consequently  have  to  be  borne  by  such  party  unless  it  can  be 
recovered,  through  negotiations  or  legal  action,  from  the  parties 
responsible  for  the  pollutants  in  the  sediments. 


Based  on  preliminary  data,  it  is  estimated  that  100,000  cu. 
yds.  to  300,000  cu.  yds.,  or  about  10  per  cent  of  the  total  quantity 
dredged  annually  in  the  Lake  Ontario  waters  of  the  Great  Lakes  could 
be  classified  as  containing  significant  amounts  of  industrial  or 
municipal  waste  substances  unacceptable  for  disposal  in  open  waters. 

The  OWRC  should,  in  co-operation  with  the  Canadian  Depart- 
ment of  Public  Works,  undertake  a  systematic  sediment  classification 
for  dredge  areas  to  assist  in  the  planning  and  costing  of  dredge 
projects.    The  Commission  should  furthermore  provide  the  necessary 
technical  assistance  for  the  recovery  of  dredging  costs  resulting  from 
the  introduction  of  raw  or  inadequately  treated  wastes  to  the  sediments. 
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Port  Mcnicoll  - 

waubaushene  -  -         17,107 

WIARTON  - 

SAULT   STE.  MARIE 

uRcs  Cap  - 

Lakehead  423,338  (57,677  .  527/04 

TOTAL  CUBIC  YARDS  525,321  270,736  375,526 
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